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Appl.No. 10/805,803 

Amdt. dated September 1 3, 2006 

Reply to Office Action of May 15, 2006 

Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 
Listing of Claims: 

Please cancel claims 23-27 without prejudice and amend claims 1, 3-7, 9, 12-15, and 17- 
22 as follows: 

1 . (currently amended) A processor with an instruction class controllable pipeline 
comprising: 

a program storage unit holding a diverse plurality of class one and class two 
executable function instructions, the class one instructions having a shertei-fireLexecution 
latency and the class two instructions having a teftgepsecond execution latenc y, wherein the first 
execution latency is sh orter than the second execution latency : 

a fetch stage for fetching an instruction from the program storage unit to be stored 
in an instruction register; 

a decode stage for classifying and decoding the instruction stored in the 
instruction register and generating an instruction class indication and storing decoded instructions 
in a decode register; 

an adaptable pipeline control unit responsive to the instruction class indication for 
adapting the pipeline to latency of a pipeline stage depgn/W nn the instruction class; and 

an adaptable execution stage for execution of a decoded instruction stored in the 
decode register, the decoded instruction being a class one instruction or a class two instruction. 
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2. (original) The processor of claim 1, wherein the fetch stage further comprises: 

a program counter and an instruction memory fetch mechanism which are 
operable to begin instruction processing by fetching one or more instructions from the program 
storage unit. 

3. (currently amended) The processor of claim 1, wherein the executable function 
instructions comprise: 

additions, subtractions, multiplications, divisions, compares, ANDs, ORs, 
ExclusiveORs, NOTs, shifts, rotates, permutes, bit operations, moves, loads, stores, 
communications and variations ando r combinations thereof. 

4. (currently amended) The processor of claim 1 , wherein the adaptable pipeline control 
unit further comprises: 

a pipeline control mechanism for class one instructions to execute in e -instructions 
having the first time period execution latency : and 

a pipeline control mechanism for class two instructions to execute in a- 
instructions having the second longor time perio d execution latency . 

5. (currently amended) The processor of claim 4 wherein the pipeline control mechanism 
for class one instructions further comprises: 

control for normal pipeline ooquencing timing for class one instructions* te- 
exeeute4a wherein each stage of the nor mal pipeline has a duration eq ual to the a first time- 
perie dexecution latency . 

4 
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6. (currently amended) The processor of claim 4 wherein the pipeline control mechanism 
for class two instructions further comprises: 



to hold the contents of the decode register for arthe_second longer time p e riod execution latency 
upon detection of a class two instruction; 

a hold program counter signal to control the program counter update function to 
hold the contents of the program counter for e-the_second longer time period execution latency 
upon detection of a class two instruction; and 

a control for extending pipeline ooquoncin g the adaptable execution sta^ e for the 
class two inotmotion instructions to execute ^instructions having the sPmnH longer time 
perie dexecution latency . 

7. (currently amended) The processor of claim 4 wherein the pipeline control mechanism 
for class two instructions further comprises: 

an instruction register gated clock; 
a decode register gated clock; 



an instruction register feedback multiplexer; 



a decode register feedback multiplexer, 



a program counter and program counter update function; 

a hold instruction register signal to control the instruction register feedback 




5 
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a program counter gated clock; 

instruction register clock gating logic responsive to the instruction class indication 
to extend the instruction register gated clock period for a-the second longer timo perio d execution 
latency upon detection of a class two instruction; 

decode register clock gating logic responsive to the instruction class indication to 
extend the decode register gated clock period for a-the second longer timo period execution 
latency upon detection of a class two instruction; 

program counter clock gating logic responsive to the instruction class indication 
to extend the program counter gated clock period f or a-foe_second longer timo period execution 
latency upon detection of a class two instruction; and 

control for extending pipeline ooqucncui E the adaptable execution stag e for the, 
class two instructions to execute in-a-instructions havinp the second longer time period execution 
latency , 

8. (original) The processor of claim 7 wherein the instruction register gated clock, the 
decode register gated clock, and the program counter gated clock are a single gated clock. 

9. (currently amended) The processor of claim 1 wherein the adaptable execution stage 
further comprises: 

a class one execution unit operable to execute a class one instruction stored in the 
decode register, w herein the class one execution unit has the fu st execution latency; and 

a class two execution unit operable to execute a class two instruction stored in the 
decode register wherein the class two execution unit has the second execution latency . 
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10. (original) The processor of claim 1 wherein the decode stage further operates to 
decode an opcode field to classify an instruction. 

1 1 . (original) The processor of claim 1 wherein the decode stage further operates to 
decode an opcode field and decode of a data type field to classify an instruction. 

12. (currently amended) The processor of claim 4 wherein the adaptable pipeline control 
unit fiirther comprises: 

a programmable clock gating mode indicator that specifies a normal clock gating 
mode and a slow down clock gating mode; and 

control for extending pipeline acquoncin g stage timing both class 1 instructions 
and class 2 instructions to execute in a third-longer time period than the second execution latency 
when the programmable clock gating mode indicator specifies a slow down clock gating mode. 

13. (currently amended) A method for processor performance and power optimization of 
an instruction class adaptable pipeline processor supporting at least two classes of instructions 
with a first class operable at a high frcquono y with a first latency for each pipeline stage of the 
adaptable pipeline and a second class operable ot a lower froquono v with a second latency for 
each pipeline stage and wher e, the first latency is shorter than the second latency and where the 
instructions operable at a higher frequency class with the first latency can be specified to operate 
at the higher froquonevwith the first latency androrthe lower frcquonc y second latency and where 
the instructions operable at tho lower froqucne v with the second latency can be specified to only 
operate at the lower frequcno y with the second latency slass. the method comprising: 

7 
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programming the instruction class adaptable pipeline processor creating an 
application program containing a mix of two classes of instructions to meet functional 
requirements with eH-a first plurality of instrnrtirmg used in the program operable attho high- 
froquoncy classwith the first latency specified in a format of each of the first plurality of 
instructions^ class 1 instruction s and with a second plurality of instructions used in the program 
operable with the second latency specified in a format of each of the second plurality of 
instructions as class 2 instructions : and 

modifying the application program to moot performance and power r e quir e ments 
of on application by changing, where appropriate, the format of class 1 instructions to class 2 
instructionsrr.11 to minimize power us e while still meeting performance requirements of the 
application program: and 

executing the application program on the instruction class adaptable pipeline 

processor. 

14. (currently amended) A method for processor performance and power optimization of 
c,aim 13 wherein modifying tho application program to moot porformonco and power 
r e quircmontg of on application, the method further comprises: 

appropriately programming a programmable clock gating mode to cause a 
specifiable majority of the instructions of the class adaptable pipeline processor to execute at a 
lower cloolc frcqucnovlonger latency than the second latency associated with the dam 2 olook 
ffeqaeaey instructions, to further min imize power use while still meeting performance 

8 
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requirements of the application prop ram tn mnntpnrf^nrnn nr H P p WfT trqi iirpmnnfj o f nn 
applioation . 

15. (currently amended) A very long instruction word (VLTW) processor with a plurality 
of instruction class controllable pipelines comprising: 

a VLIW storage unit holding a diverse plurality of class one and class two 
executable function instructions located in multiple instruction slot format VLIWs, the class one 
instructions having a sherteF-firsLexecution latency and the class two instructions having a longer 
second e xecution latency; 

a VLIW fetch stage for fetching a VLIW from a VLIW storage unit to be stored in 
a VLIW instruction register (VIR); 

a decode stage for classifying and decoding the plurality of executable function 
instructions stored in the VIR, and generating an instruction class indication for each of the 
plurality of executable function instructions and storing decoded instructions in a plurality of 
instruction slot specific decode registers; 

an adaptable pipeline control unit responsive to the instruction class indications 
from the classified plurality of executable function instructions for adapting the pipetine -latgncy. 
of each stage of the plurality of instruction c lass controllable pipelines dependent on to the 
instruction clas s indications : and 

a plurality of adaptable execution stages each operable for execution of a decoded 
instruction stored in an instruction slot specific decode register, the decoded instruction being a 
class one instruction or a class two instruction. 

9 
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16. (original) The VLIW processor of claim 15, wherein the VLIW fetch stage further 
comprises: 

a VLIW memory control unit which is operable to begin VLIW processing by 
fetching a VLIW from the VLIW storage unit. 

17. (currently amended) The processor of claim 15, wherein the executable function 
instructions comprise: 

additions, subtractions, multiplications, divisions, compares, ANDs, ORs, 
ExclusiveORs, NOTs, shifts, rotates, permutes, bit operations, moves, loads, stores, 
communications and variations and or combinations thereof; 

1 8. (currently amended) The processor of claim 1 5, wherein the adaptable pipeline 
control unit further comprises: 

a pipeline control mechanism for a VLIW, the VLIW consisting of all class one 
instructions, to control th e execution of the VLIW with ex e outo in a the first time period. 
execution latency : and 

a pipeline control mechanism for a VLIW, the VLIW consisting of at least one 
class two instruction, to control the execution of the VLIW with e xeouto in a thesecond longer 
time perio d execution latency . 

1 9. (currently amended) The processor of claim 1 8 wherein the pipeline control 
mechanism for a VLIW consisting of all class one instructions further comprises: 
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control for normal pipeline soquonoing timing for the class one instructions te- 
e x e cute in a, wherein each stage of th e normal pipeline has a duration equal to the first u*n*- 
peeed execution latency . 

20. (currently amended) The processor of claim 18 wherein the pipeline control 
mechanism for a VLIW consisting of at least one class two instruction further comprises: 
VIR state maintaining multiplexers; 
decode register state maintaining multiplexers; 
a program counter and program counter update function; 
a hold VIR signal to control the VIR state maintaining multiplexers to hold the 
contents of the VIR for a-thesecond longer time perio d execution latency upon detection of the at 
least one class two instruction; 

a plurality of hold decode register signals to control the decode register state 
maintaining multiplexers to hold the contents of the decode registers for a-fte second longer time 
period execution latency upon detection of the at least one class two instruction; 

a hold program counter signal to control the program counter update function to 
hold the contents of the program counter for a-foe_second longer time period execution latency 
upon detection of theat least one class two instruction; and 

control for e xtending pipeline ooquoncin g the plurality of adaptable execution 
stages for the VLIW to execute the VLIW mwith e-the second longer time perio d execution 
latency . 



11 
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21. (currently amended) The processor of claim 18 wherein the pipeline control 
mechanism for a VLIW consisting of at least one class two instruction further comprises: 
a VIR gated clock; 

a plurality of decode register gated clocks; 
a program counter gated clock; 

VIR clock gating logic responsive to the plurality of instruction class indications 
to extend the VIR gated clock period for a-the_second longer time porio dc xecution latency upon 
detection of the at least one class two instruction; 

a plurality of decode register clock gating logic responsive to the plurality of 
instruction class indications to extend the decode register gated eteeks -clock period for arthe 
second longer time period execution latency upon detection of theat least one class two 
instruction; . 

program counter clock gating logic responsive to the plurality of instruction class 
indications to extend the program counter gated clock period for a-the_second longer timo period, 
execution latency upon detection of the at least one class two instruction; and 

control for extending pipeline ooquonoin g the plurality of adaptable execution 
stages for the VLIW t o execute the VLIW iftwith a-the second longer timo perio d execution 
latency , 

22. (currently amended) The processor of claim 15 wherein each adaptable execution 
stage of the plurality of adaptable execution stages further comprises: 
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a class one execution unit operable to execute a class one instruction stored in the 
decode register, wherein the class one executi on unit has the first execution latency : and 

a class two execution unit operable to execute a class two instruction stored in the 
decode register, wherein the class two execution unit has the second execution latency . 
23-27 (canceled) 
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